Objective-The effects were studied of interleukin 4 (IL-4) on T cell-synovial cell adhesion and on the expression of adhesion molecules on the surface of synovial fibroblast-like cells. 
The method used to prepare synovial fibroblasts has been described elsewhere. 25 In brief, the synovial tissue was trimmed of fat, minced with scissors, and then added to a mixture of collagenase (Sigma Chemical Co, St Louis, MO) and dispase (Godo Shusei Co, Tokyo, Japan). The tissue mixture was digested for 15 In some experiments, monoclonal antibodies to adhesion molecules were added to the synovial cell monolayer adhesion assay culture and incubated for two hours at 370C in a humidified atmosphere at 5% CO2 in air.
MONOCLONAL ANTIBODIES
The murine monoclonal antibody 25.3.1, a mouse IgGI directed against the ot-chain (CD 1 la) of LFA-1, was purchased from Immunotech SA (Marseille, France). Anti-CD29 (4B4), a mouse IgGl directed against the 1-chain of the integrin VLA, was a gift from Dr Chikao Morimoto, Division of Tumor Immunology, Dana-Faber Cancer Institute, Boston, MA. The monoclonal antibody HP 2/1, a mouse IgGI directed against the a4 subunit (CD49d) of VLA-4, was purchased from Immunotech SA. The monoclonal antibody 84H10, a mouse IgGI directed against ICAM-1 (CD54), was also purchased from Immunotech SA. The monoclonal antibody BBA-1 is a mouse IgG specific for ELAM-1, and both BBA-5 and BBA-6 (mouse IgGl) bind VCAM-1. These monoclonal antibodies were purchased from Biotec G, Abingdon, Oxon, UK.
INDIRECT IMMUNOFLUORESCENCE METHOD
The expression of adhesion molecules by synovial cells was examined by an indirect immunofluorescence technique. Synovial cells (3 X 105/2 ml) were cultured in 6-well plates (Costar) with various amounts of rIL-4 at 37°C in humidified 5% CO2 in air. After incubation, the cells were washed twice with PBS without calcium or magnesium and then incubated with 0-02% EDTA solution for six minutes at 40C.
The synovial cells were detached from the plates using a rubber policeman and an autopipetter. The resulting cells were washed with ice-cold PBS containing 1% FBS and 0-1% NaN3, and resuspended to 1 x 106/ml. (fig 4) . We then studied the dose-dependency of IL-4 on the expression of adhesion molecules. Synovial cells were stimulated for 18 hours with various concentrations up to 1000 U/ml of rIL-4. The increased VCAM-1 expression was observed at the concentration of 1 U/ml rIL-4. Peak expression was attained at the concentration of 10 U/ml and was maintained at the concentration of 1000 U/ml rIl-4 ( fig 5) . The present study was therefore performed to investigate synergy between cytokines in the induction of adhesion molecule expression by human synovial cells. The synovial cells were stimulated with 10 U/ml of rIL-l 1B in the presence or absence of rIL-4. As shown in While much has been written regarding the role of the VLA-4NCAM-1 pathway in recruiting lymphocytes into the synovium,36 less is known about its potential role in retaining cells and in the interactions between lymphocytes and synovial cells. We demonstrated previously that memory cells bearing CD45RO and CD29 antigens are more adherent to IL-( -stimulated synovial cells than are naive T cells bearing the CD45RA antigen.'8 The intensity of adhesion molecule expression on adherent T cells is significantly higher than on nonadherent T-cells. These results are in accordance with findings that the memory T-cells have enhanced expression of adhesion molecules including LFA-1, CD2, VLA-4 and VLA-5 when compared with naive T-cells.37 The infiltrated T cells, which are predominantly memory T cells, express an abundance of these adhesion molecules compared with peripheral blood T cells. 4' Taken together, the present data suggest that T-cell adhesion to synovial cells is mediated through the LFA-1/ICAM-1, VLA-4NCAM-1, and VLA-4/fibronectin pathways. These interactions between lymphocytes and synovial cells may play an important role in activating and perpetuating immune responses or in retaining inflammatory cells in the RA synovium.
